Characterization of the function of cytoglobin as an oxygen-dependent regulator of nitric oxide concentration.
The endogenous vasodilator nitric oxide (NO) is metabolized in tissues in an O(2)-dependent manner. This regulates NO levels in the vascular wall; however, the underlying molecular basis of this O(2)-dependent NO consumption remains unclear. While cytoglobin (Cygb) was discovered a decade ago, its physiological function remains uncertain. Cygb is expressed in the vascular wall and can consume NO in an O(2)-dependent manner. Therefore, we characterize the process of the O(2)-dependent consumption of NO by Cygb in the presence of the cellular reductants and reducing systems ascorbate (Asc) and cytochrome P(450) reductase (CPR), measure rate constants of Cygb reduction by Asc and CPR, and propose a reaction mechanism and derive a related kinetic model for this O(2)-dependent NO consumption involving Cygb(Fe(3+)) as the main intermediate reduced back to ferrous Cygb by cellular reductants. This kinetic model expresses the relationship between the rate of O(2)-dependent consumption of NO by Cygb and rate constants of the molecular reactions involved. The predicted rate of O(2)-dependent consumption of NO by Cygb is consistent with experimental results supporting the validity of the kinetic model. Simulations based on this kinetic model suggest that the high efficiency of Cygb in regulating the NO consumption rate is due to the rapid reduction of Cygb by cellular reductants, which greatly increases the rate of consumption of NO at higher O(2) concentrations, and binding of NO to Cygb, which reduces the rate of consumption of NO at lower O(2) concentrations. Thus, the coexistence of Cygb with efficient reductants in tissues allows Cygb to function as an O(2)-dependent regulator of NO decay.